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1.1. $k$ $p>0$ , $D=\mathrm{A}_{k}^{1}$ $k$ affine . $U$ $D$
Galois , $G$ $U/D$ Galois . , $G$ p-Sylow
. , $N$ $P$-Sylow $G$ ,
$N$ $G$ , $G/N$ $p$ . $V=U/N$ , $V$ $G/N$ Galois
$D$ . $\tilde{V}arrow \mathrm{P}_{k}^{1}$ $Varrow D=\mathrm{A}_{k}^{1}$ , $V/\mathrm{P}_{k}^{1}$
$G/N$ Galois tamely ramified covering. , Riemann-Hurwitz
, $\deg\tilde{V}/\mathrm{P}_{k}^{1}=1$ . . .
$G$ S $p$-Sylow , $G$ quasi-p-
.
Abhyankar .
(Abh) $G$ quasi-p- , $G$ Galois $D=\mathrm{A}_{k}^{1}$ Galois
$Uarrow D$ .
Abhyankar ([1], [2]), , , Raynaud
[3] .
$G$ , $S$ $G$ $p$-Sylow . $p$-Sylow $S$ $G$
quasi-p- $\neq G$ $G(S)$ .
$-G$ quasi-p- , $S$ $G$ $p$-Sylow . ,
(1) $N$ $G$ $p$- . $G/N$ $D$ Galois Galois
, $G$ $D$ Galois Galois .
(2) $G$ quasi-p- $\neq G$ $D$ Galois Galois
, $G(S)$ $D$ Galois Galois .
(3) $G(S)\neq G$ $G$ {1} , $G$ $D$ Galois
Galois .
(1) (2) $(3)$ $G$ (Abh) . (1) $G$
(Abh) . $S$ $G$ $p$-Sylow . $G(S)=G$
(2) $G$ (Abh) . $G(S)\neq G$ (3) $G$
(Abh) . $\cdot$
(1) Serre [4] – .
$-G$ quasi-p- , $N$ $G$ . $N$ $G/N$ $D$ Galois
Galois , $G$ $D$ Galois
Galois .
(2) (3) Raynaud , (2) rigid geometry , (3) stable curve
. (1)(2) . , (3)
.
12.1. p qu8si.p- .
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122. $G$ $G$ “‘ $p$ $G$ quasi- .
13.1. $\mathfrak{S}_{n}$ quasi-2- . , $p>2$ $\mathfrak{S}_{n}$ quasi-p- .
132. $n>p$ $n=4,$ $p=2$ $\mathfrak{U}_{n}$ quasi-P- .
14.1. $G=\mathfrak{S}_{n},$ $S$ $G$ 2-Sylow . $n=3$ , $G(S)=s,$ $n>3$
, $G(S)=G$.




21. $k$ , $X$ $k$-scheme, $N=\dim X$ , , $F$ $X$
constructible sheaf .
(1) $X$ affine , $H^{j}(X, F)=0(j>N)$ .
(2) $k$ $p>0$ $F$ $P$-torsion , $H^{j}(X, F)=0(j>N)$ .
22. $k$ , $X$ $k$ affine $X$ , $N$ discrete
finite $\Pi$-module, $F$ $X$ locally constant constructible sheaf ,
$H^{j}(X, F)$ $H^{j}(\square , N)$ .
$\ovalbox{\tt\small REJECT}$ $X$ , Hochshild-Serre specral sequece
$E_{2}^{ij}=H^{i}(\square , Hj(\tilde{X}, F))\Rightarrow H^{i+j}(X, F)$
. $X$ affine $\dim x=1$ , $j>1$ $H^{j}(\tilde{X}, F)=0$ . , $H^{0}(\tilde{X}, F)=$
$N,$ $H^{1}(\tilde{X}, F)=0$ . , $-$ $H^{j}(\square , N)arrow H^{j}(\sim X, F)$ .
2.3. (1) $D=\mathrm{A}_{k}^{1}$ . $G$ $\mathrm{q}\mathrm{u}\mathrm{a}\mathrm{s}\mathrm{i}-P^{-}\mathrm{g}\mathrm{r}\mathrm{o}\mathrm{u}_{\mathrm{P}},$ $N$ $G$
$P$- , $\Gamma=G/N$ , $\varphi$ : $\Piarrow\Gamma$ . $\varphi$ .






$N$ $(p, \ldots,p)$ , $\Gamma$- . $\varphi$ : $\Piarrow\Gamma$
$N$ . $N_{\varphi}$ $\Pi$ $N$ $D$
locally constant constructible sheaf, $U$ $\Gamma$ Galois $D$
. , $U$ U u $=\mathrm{K}\mathrm{e}\mathrm{r}[\varphi:\Piarrow\Gamma]$. , Hochschild-Serre
$\mathrm{O}arrow H^{1}(\Gamma, N)arrow H^{1}(\Pi, N)arrow H^{1}(\Pi_{U}, N)^{\Gamma}arrow H^{2}(\Gamma, N)arrow H^{2}(\Pi, N)$
68
. $e$ $1arrow Narrow Garrow\Gammaarrow 1$ $H^{2}(\Gamma, N)$ . ,
22 $H^{2}(\Pi, N)=H^{2}(D, N_{\varphi})=0$ . , $f\in H^{1}(U, N_{\varphi})^{\Gamma}=H^{1}(\Pi_{U}, N)^{\Gamma}$
$f\vdash\Rightarrow e$ . ,
$1arrow\Pi_{U}arrow\Piarrow\varphi\Gammaarrow 1$
$\downarrow f$ $\downarrow\tilde{\varphi}$ $||$
$1arrow Narrow Garrow\Gammaarrow 1$
. , $\tilde{\varphi}$ : $\Piarrow G$ $\Leftrightarrow f$ : $\Pi_{U}arrow N$ . , $N.\text{ }$ \Gamma -






$e=0$ . , $\dim_{\mathrm{F}_{p}}H^{1}(D, N)\varphi=\infty$ . $H^{1}(\Gamma, N)$ ,
$H^{1}(D, N_{\varphi})\neq \mathrm{K}\mathrm{e}\mathrm{r}[H^{1}(D, N)\varphiarrow H^{1}(U, N_{\varphi})^{\Gamma}]$ . , $f\in H^{1}(U, N_{\varphi})^{\Gamma}$
$f\neq 0$ $f\vdash\Rightarrow \mathrm{O}$ .
24. $k$ $P>0$ , $F$ $D=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{C}k[\tau]$ locally constant
constructible $\mathrm{F}_{p}$-module . , $k[T]\subset k((T^{-1}))$
$H^{1}(D, F)arrow H^{1}(\eta, F)$ .
$x–\mathrm{p}_{k}1=D\cup\{\infty\}$ , $j$ : $Darrow X$ canonical immersion, $\tilde{N}=j_{*}N_{\varphi}$ .
, local cohomology ..
$H^{1}(D, N_{\varphi})arrow H_{\infty}^{2}(X,\tilde{N})arrow H^{2}(X,\tilde{N})$
. $\dim x=1$ $\tilde{N}$ $P$-torsion , $H^{2}(X,\tilde{N})=0$ . , $H^{1}(D, N_{\varphi})arrow$
$H_{\infty}^{2}(X,\tilde{N})$ . , $H^{1}(D, N_{\varphi})arrow H_{\infty}^{2}(X,\tilde{N})-$ $H^{1}(D, F)arrow H^{1}(\eta, F)$
.
25. $k$ $P>0$ , $F$ $\eta=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{C}k((\tau.))$ locally constant
constructible $\mathrm{F}_{p}$-module . , $F\neq 0$ $\dim_{\mathrm{F}_{p}}H^{1}(\eta, F)=\infty$ .
$F$ $\Pi_{\eta}$-\not\supset D \Delta : . $I_{1}$ $\Pi_{\eta}$ wild rami cation subgroup
. $I_{1}$ \eta normal $\mathrm{P}^{\mathrm{r}\mathrm{o}-}P$-subgroup , $I_{1}$ $F$ . , $F$
$k((T))$ $m$ $k((T^{1/m}))$ $(m,p)=1$ . $q=$
$p^{m}$ $F$ $\chi$ : $\mathbb{Z}/m\mathbb{Z}arrow \mathrm{F}_{q}^{\cross}$ . $\tilde{\eta}=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{C}k((\tau^{1/m})),$ $I_{m}=$
$\mathrm{G}\mathrm{a}1(\tilde{\eta}/\eta)$ , $\zeta_{m}$ 1 $m$ . , $\gamma(\tau^{1/m})=\zeta_{m}\tau^{1}m$ $\gamma\in I_{m}$
, $I_{m}$ $\gamma$ . ,
$H^{1}(\eta, F)=H^{1}(\tilde{\eta}, F)I_{m}$
, Artin-Schreier
$H^{1}( \tilde{\eta}, F)=\{_{i<0,h}\sum_{q}aiTi/m$ ; $a_{i}\in k\}$
69
, \mbox{\boldmath $\gamma$}
$\sum a_{i}T^{i/m}\vdasharrow\sum ai\chi(\gamma)\zeta imi\tau/m$
. , $\chi(\gamma)=\zeta_{m}^{r}$
$H^{1}(\eta, F)=\{_{i<0},$ $q \dagger|(i+r)a_{i}\sum_{i,m}\tau^{i}/m;a_{i}\in k\}$
, $\dim_{\mathrm{F}_{p}}H^{1}(\eta, F)=\infty$ .
26. $\mathrm{W}\mathrm{i}\mathrm{t}\mathrm{t}[5]$ .
27. $N$ $(l, \ldots, l)$ , $\mathrm{s}_{\mathrm{e}\mathrm{r}\mathrm{r}\mathrm{e}}[4]$ $\mathrm{O}\mathrm{g}\mathrm{g}- \mathrm{s}\mathrm{a}\mathrm{f}\mathrm{a}\mathrm{r}\mathrm{e}\mathrm{V}\mathrm{i}\mathrm{C}^{- \mathrm{G}\mathrm{t}}\mathrm{r}\mathrm{o}\mathrm{h}\mathrm{e}\mathrm{n}\mathrm{d}\mathrm{i}\mathrm{e}\mathrm{C}\mathrm{k}$
$\dim_{\mathrm{F}_{l}}H1(D, N_{\varphi})$ , .
3. Case II
Raynau (2) .
31. $k$ $p>0$ . $G$ , $Q$ $G$ $p- \text{ },$ $..\{G_{i}\}_{i\in I}$
$G$ , $i$ $Q_{i}=G_{i}\cap Q$ . ,
(a) $G$ $\{G_{i}\}_{i\in I}$ $Q$ ,
(b) $i\in$ , $Q_{i}$ , $G_{i}$ Galois
$\mathrm{A}_{k}^{1}$ Galois ,
. , $Q$ , $G$ Galois
$\mathrm{A}_{k}^{1}$ Galois .
$R=k[[t]],$ $K=k((t))$ , 72 $K$ rigid projective line, $\{x_{\mathrm{i}}\}_{i\in I}$ 72
, $t_{i}$ $x_{i}$ . $x_{i}$ $v(t_{i})\geq-1$
$\{x_{i}\}_{i\in I}$ . $D_{i}$ $x_{i}$ $v(t_{i})\geq 0$ .
$P_{i,k}$ $k$ , $D_{i,k}$ $t_{i}$ affine $\infty_{i}$ .
, $\infty_{i}$ , $\infty_{i}$ $Q_{i}$ , $G_{i}$ Galois
$\tilde{X}_{i,k}arrow P_{i,k}$ . $X_{i,k}$ $X_{i,k}$ $D_{i,k}$
, $X_{i,k}arrow D_{i,k}$ formal scheme $\mathfrak{X}_{i}arrow \mathfrak{D}_{i}=\mathrm{S}\mathrm{p}\mathrm{f}$ R } –
. $\text{ },$ $.\mathrm{g}\mathrm{e}\mathrm{n}\mathrm{e}\mathrm{r}\mathrm{i}\mathrm{C}$ fiber rigid space
$arrow D_{i}$ .
32 , $n>0$ $arrow D_{i}$ $D_{i}’$ : $v(t_{i})\geq-1/n$ $G_{i}$
Galois $\mathcal{X}_{i}’arrow D_{i}’$ . $n$ ,
$0>v(t_{i})\geq-1/n$ $\tilde{X}_{i,k}$ $\infty_{i}$ – .
$0>v(t_{i})\geq-1/n$ ’ – , $\mathcal{U}_{i}$ $Q_{i}$ Galois








, $\mathcal{V}_{i}$ $Q$ Galois $C_{i}$ . 33 , $\infty$ $x_{i}(i\in I)$
, $Q$ Galois , $K$ $P$ $Y$
, $i$ $Y|_{C_{i}’}$ $Q$ Galois .
, $Q$ $\infty$ .
$\mathcal{W}$ $P$ $\{t_{i} ; v(t_{i})>-1/n\}(i\in I)$ , $\mathcal{Y}$ $\mathcal{W}$ $Y$
. $Q$ , $\mathcal{Y}$ .
$Z=G\wedge Q\mathcal{Y}$
, $Z$ $G$ Galois $\mathcal{W}$ . , $i$
$Z_{i}’=G\wedge i\mathcal{X}_{i}’G$
, $\mathcal{Z}_{i}’$ $G$ Galois $D_{i}’$ . , $Z|_{c_{i}^{J}},$ $Z_{i}’|c’i$ $G\wedge^{Q_{i}}\mathcal{U}i|C_{i}$’
$G$ Galois $C_{i}’$ . , $Z$ $C_{i}$
, $\infty$ , $\infty$ $Q$ , $G$ Galois
rigid space $\mathcal{M}arrow P$ . $\mathcal{X}_{i}’,$ $\mathcal{Y}$ , $G$ $G_{i},$ $Q$
, $\mathcal{M}$ .
Kiehl $\sqrt \mathrm{t}4$ $G$ Galois $\mathrm{P}_{K}^{1}$ $M$ . $M$
, . $k$ , ,
$Q$ , $G$ Galois $\mathrm{P}_{k}^{1}$ .
3.2. $K$ , $D$ $K$
: $v(T)\geq 0,$ $\mathcal{U}arrow D$ rigid space . , $\epsilon>0$
$\mathcal{U}arrow D$ $D’$ : $v(T)\geq-\in$ $\mathcal{U}’arrow D’$ .
rigid affim line rigid projective line
.
, 3.1 . $U=\mathrm{P}_{K}^{1}-\{x_{i} : 1\in I\}\cup\{\infty\},$ $\mathcal{U}=$
$\cup C_{i}’(\succeq\vee \mathcal{T}$ . $U$ , $\{C_{i}’\}$ . , $\rho_{i}$ : $\square _{i}arrow$
$i\in I$
$\phi_{\backslash \backslash }fs\# l$ $C_{i}’arrow U$ .
33. $Q$ $p$- , $h_{i}$ : $\Pi_{i}arrow Q$ . , $h$ : $\Piarrow Q$
$q_{i}\in Q$ $i$ $h\circ\rho_{i}=\mathrm{I}\mathrm{n}\mathrm{t}(qi)\circ h_{i}$ . , Int $(q_{i})$
$Q$ .
$Q$ . $Q$ $P$
, . .
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34. $G$ $P$- , $N$ $Q$ $P$ , $\Gamma=Q/N$ ,
$\varphi$ : $\Piarrow\Gamma$ . $\varphi$ , $i\in I$ $\varphi$ $\rho_{i}$ : $\Pi_{i}arrow\Gamma$
$\tilde{\varphi}_{i}$ : $\Pi_{i}arrow G$ . , $\varphi$ $\tilde{\varphi}$ : $\Piarrow G$ $q_{i}\in N$
, $\tilde{\varphi}$ , $i$ $\tilde{\varphi}\circ\rho_{i}=\mathrm{I}\mathrm{n}\mathrm{t}(q_{i})\circ\tilde{\varphi}_{i}$ . , Int $(q_{i})$ $q_{i}$
$N$ .
$\varphi$ : $\Piarrow\Gamma$ $N$ , $N$ $\Gamma$- .
, $N$ $U$ locally constant constructible
sheaf constant sheaf ]$\beta_{p}$ . 22
$H^{1}(\Pi, N)arrow H^{1}(\sim U, \mathrm{F}_{p}),$ $H^{2}(\Pi, N)=0$
,
$H^{1}(\Pi_{i}, N)arrow H^{1}(\sim \mathcal{U}_{i}, \mathrm{F}_{p})$
$H^{2}(\Pi, N)=0$ , $\varphi$ : $\Piarrow\Gamma$ $\tilde{\varphi}$ . , $\varphi$
$f\tilde{\varphi},$ $f\in Z^{1}(\square , N)$ . , 35
$H^{1}( \square , N)arrow\bigoplus_{i\in I}H^{1}(\Pi i, N)$
, $\tilde{\varphi}$ $f\tilde{\varphi}$ $i$ $\tilde{\varphi}\circ\rho_{i}=f_{i}\tilde{\varphi}_{i},$ $f_{i}\in$
$B^{1}(\Pi_{i}, N)$ . , $f_{i}(\pi)=\pi(qi)-1q_{i}$ , $\tilde{\varphi}\circ\rho_{i}=\mathrm{I}\mathrm{n}\mathrm{t}(qi)$ $\tilde{\varphi}_{i}$ .
, 3.5
$\mathrm{K}\mathrm{e}\mathrm{r}[H^{1}(\Pi, \mathrm{F}_{p})arrow\bigoplus_{i\in I}H^{1}(\Pi_{i}, N)]$
. – , $H^{1}(\Gamma, N)$
, $H^{1}(\Gamma, N)arrow H^{1}(1\mathrm{I}, N)$
$\mathrm{K}\mathrm{e}\mathrm{r}[H1(\Pi, \mathrm{F})parrow\bigoplus_{i\in I}H^{1}(\Pi_{i}, N)]$
$[f],$ $f\in Z^{1}(\Pi, N)$ . $\tilde{\varphi}$ $\tilde{\varphi}$ $f\tilde{\varphi}$ .
3.5. $H^{1}(U, \mathrm{F}_{p})arrow H^{1}(\mathcal{U}, \mathrm{F}_{p})$ , $\mathrm{K}\mathrm{e}\mathrm{r}[H^{1}(U, \mathrm{F})parrow H^{1}(\mathcal{U}, \mathrm{F}_{p})]$ $\mathrm{F}_{p}$
.
$D=\mathrm{S}\mathrm{p}\mathrm{e}\mathrm{C}K[\tau],$ $D=\mathrm{S}_{\mathrm{P}}\mathrm{f}K\{T\}$ . $\mathcal{U}$ affinoide
$U$ affine .
Artin-Schreier
$H^{1}(D, \mathrm{F}_{p})=\mathrm{C}\mathrm{o}\mathrm{k}\mathrm{e}\mathrm{r}[F-1 : K[T]arrow K[T]]$ ,
$H^{1}(D, \mathrm{F}_{p})=\mathrm{C}\mathrm{o}\mathrm{k}\mathrm{e}\mathrm{r}[F-1 : K\{T\}arrow K\{T\}]$
$f(T)\in K\{T\}$ ,
$f(T)=g(T)+h(T),$ $g(T)\in K[T],$
$h(t)= \sum_{i>0}a_{i}\tau^{i}$ , $i$ $v(a_{i})>0$
. ,
$u(T)=- \sum j\geq 0h(T)^{\nu}$
, $u(T)\in R\{T\}$ $u(T)^{p}-u(T)=h(T)$ , $\mathrm{C}\mathrm{o}\mathrm{k}\mathrm{e}\mathrm{r}[F-1 : R\{T\}arrow R\{T\}]$
$[f]=[g]$ . , $H^{1}(D, \mathrm{F}_{p})arrow H^{1}(D, \mathrm{F}_{p})$ .
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, $a\in R,$ $v(a)>0,$ $i>0$ , $\mathrm{C}\mathrm{o}\mathrm{k}\mathrm{e}\mathrm{r}[F-1:K\{\tau\}arrow K\{T\}]$ $[aT^{i}]=0$ .
, $\mathrm{C}\mathrm{o}\mathrm{k}\mathrm{e}\mathrm{r}[F-1 : R[T]arrow R[T]]$ $[aT^{i}]\neq 0$ . , $\mathrm{K}\mathrm{e}\mathrm{r}[H1(D, \mathrm{F})parrow$
$H^{1}(D, \mathrm{F}_{p})]$ $\mathrm{F}_{p}$ .
36. Raynaud 33. – .
$X$ $K$ , $(U, \mathcal{U})$ $X$ Runge couple, $V$ $U$ $G$ Galois
, $\varphi$ : $\Piarrow\Gamma$ $V/U$ . $\{u\}_{i\in I}$ $\mathcal{U}$
, $U$ , $\Pi_{i}$ . $\rho_{i}$ : $\Pi_{i}arrow\Pi$ $arrow U$
, $\varphi_{i}=\varphi\circ\rho$ . , $G$ $\Gamma$ p- $N$




$-k$ $p>0$ , $K=k((t)),$ $X$ $K$ smooth curve, (U, $\mathcal{U}$)-
Runge couple, $M$ $U$ locally constant constructible $\mathrm{F}_{p}$-module .
,
(1) $H^{1}(U, M)arrow H^{1}(\mathcal{U}, M)$ .
(2) $M\neq 0$ $\dim_{\mathrm{F}_{p}}\mathrm{K}\mathrm{e}\mathrm{r}[H^{1}(U, M)arrow H^{1}(\mathcal{U}, M)]=\infty$ .
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